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What is StreamStats? 

 Web-based GIS system for 

retrieving basin and streamflow 

characteristics 

 Delineates basins 

 Computes basin characteristics 

 Retrieves streamflow 

characteristics 

 Solves regression equations 

for estimating streamflow 

characteristics 

 

 



Who developed StreamStats? 
 StreamStats platform 

developed by USGS 

StreamStats Team 

 Data developed locally in 

cooperation with 

 Montana Department of 

Natural Resources and 

Conservation 

 Montana Department of 

Transportation 

 Montana Department of 

Environmental Quality 



StreamStats Hydrography 

 NHDPlus Version 2:  Application ready* 

geospatial datasets  
     http://www.horizon-systems.com/nhdplus/NHDPlusV2_home.php 

 National Hydrography Dataset (NHD) 1:100K scale 

 Stream network represented by flowlines 

 Attributes of flow direction, length, name, and many others 

 Watershed Boundary Dataset (WBD) 

 Seamless national framework of drainage boundaries  

 30-meter Digital Elevation Model (DEM) 

 Developed from the National Elevation Dataset (NED) 

 Raster (grid) data for elevations used to create flow 

accumulation and flow direction grids (for delineating basins) 

 

 



StreamStats Hydrography 

 NHDPlus Version 2 also includes 

 USGS gaging stations 

 Dams from the National Inventory of Dams  

 Transboundary data harmonization between 

Canada and United States 



Montana Basin Characteristics 

 CONTDA-Contributing drainage area 

 ELEV-Mean basin elevation 

 TEMP-Mean annual temperature 

 ELEVMAX-Maximum basin elevation 

 MINBELEV-Minimum basin elevation 

 Relief-Maximum minus minimum elevation 

 EL5000, EL6000-Percent of basin above listed elevation 

 IRRIGAT_MT-Percent of basin that is irrigated  

 LAKESNHDH-Percent of basin in lakes, pons, and reservoirs 

 LC01CRPHAY-Percent of basin with cultivated crops  

 LC01DEV-Percent of basin with urban land 

 LC01WTLND-Percent of basin with wetlands 

 

 



Montana Basin Characteristics 

 BSLDEM30M-Mean basin slope 

 SLOP30_30M-Percent of basin with slopes greater than 30% 

 NFSL30_30M-Percent of basin with north-facing slopes >30% 

 SLOP50_30M-Percent of basin with slopes greater than 50% 

 PRECIP-Mean annual precipitation for basin (PRISM & Natural 

Resources Canada; 1971-2000) 

 LC01Forest-Percent of basin with forest cover 

 ET0306MOD-Mean monthly evapotranspiration for March-June 

 ET0710MOD-Mean monthly evapotranspiration for July-October 

 

Due to server processing  capabilities and speeds we are limited to 

20 basin characteristics 

 



Montana Streamflow Characteristics 

 One Scientific Investigations Report (SIR) with 

multiple chapters 
 Chapter A: Montana StreamStats introduction  

Streamflow characteristics for USGS gages 

 Chapter B: Peak flow trends and stationarity 

 Chapter C: Peak-flow analyses  

 Chapter D: Methods for improving peak flow analyses 

 Chapter E: Streamflow characteristics (i.e. low flow, duration) 

Streamflow characteristics for ungaged sites 

 Chapter F: Peak-flow regional regression equations 

 Chapter G: Streamflow statistics regional regression equations 

 



Chapter A: StreamStats 

 Description of hydrography and data used to 

develop StreamStats 

 Regulation classification  

 Regulated: If the conjoined drainage area of all dams 

is greater than or equal to 20% of the basin  

 Major regulation: The drainage area of a single dam 

exceeds 20% 

 Minor regulation: The drainage are of no single dam 

exceeds 20%, however the conjoined drainage area 

exceeds 20%. 



Chapter B: Peak flow trends 



Chapter B: Peak flow trends 



Chapter B: Peak flow trends 

 06324500-Powder River at Moorhead 

Period 66.7 50 42.9 20 10 4 2 1.0 0.5 0.2

1923-2011 3,879 5,424 6,238 10,680 15,390 22,920 29,780 37,820 47,190 61,930

1979-2011 2,625 3,526 3,981 6,172 8,198 11,020 13,300 15,710 18,250 21,850

-32 -35 -36 -42 -47 -52 -55 -58 -61 -65

Peak flow, in cubic feet per second, for indicated annual exceedance probability, in percent

Percent difference in flood frequency estimates for 1923-2011 versus 1979-2011



Chapter B: Peak flow trends 



Chapter B: Peak flow trends 

 More research and analyses are needed to 

better understand downward trends of peak 

flow magnitudes and timing in Eastern 

Montana 

 Effects of smaller dams and land use practices 

 Effects of climate changes 

 Be conservative! 



Chapter C: Peak flow analyses 

 Performed analyses using Bulletin 17B 

 725 streamflow gaging stations in and near 

Montana 

 579 unregulated streamflow stations 

 146 regulated streamflow stations 

 100 analyzed for post-regulation period only 

 17 analyzed for pre-regulation period only 

 29 analyzed for both pre- and post-regulation 

 Pre-regulation analyses used for regression 

equations 



Chapter C: Peak flow analyses 

 Analyses in 

downloadable 

file 

 Tables 1-1 

through 1-6 

provide 

analyses info 

 Tables provide 

NECESSARY 

background 

information 



Chapter D: Improving peak flow analyses 

 Why do peak flow analyses need to be 

improved? 

 Period of record (dry or wet period) 

 Length of record (short period of record) 

 Multiple stations along same stream with different 

periods of record and results 

 How are peak flow analyses improved? 

 MOVE.1 Record extension methods (66 gaging 

stations) 

 Weighting station analyses with regression 

equations (438 gaging stations) 



 Streamflow characteristics using daily 

mean streamflow 

 Annual and seasonal low flows 

 Annual based on climatic year  

   (March 1-February 28) 

 March-June 

 July-October 

 November-February 

 Annual high flows 

 Mean annual and monthly streamflows 

 Annual and monthly durations  

Chapter E: Streamflow Characteristics 



 Performed analyses using SWSTAT 

 408 streamflow gaging stations in and near 

Montana 

 281 unregulated streamflow stations 

 127 regulated streamflow stations 

 89 analyzed for post-regulation period only 

 15 analyzed for pre-regulation period only 

 23 analyzed for both pre- and post-regulation 

 Pre-regulation analyses used for regression 

equations 

 

Chapter E: Streamflow Characteristics 



 Analyses 

served in 

downloadable 

file 

 Table_1 

provides 

station 

information 

 Excel tab for 

each station 

Chapter E: Streamflow Characteristics 



 
 Regional Regression Equations for 

unregulated annual exceedance probabilities 

 8 hydrologic regions  

 537 gaging stations 

 Drainage area less than ~2,500 sq. mi. 

 Systematic record unaffected by major regulation 

 No redundancy with nearby stations 

 Representation of peak-flow characteristics in MT 

 28 candidate basin characteristics 

 A, EL5000, EL6000, ETSPR, F, P, SLP30 

Chapter F: Peak-Flow Regional Regression 

Equations 



Chapter F: Peak-Flow Regional Regression 

Equations 



Chapter G: Regional Regression Equations 

for Streamflow Characteristics 

 Annual and seasonal 

low-flow 

 7Q10 

 14Q5 

 Annual and monthly 

 Mean 

 Duration values for 

 Q20% 

 Q50% 

 Q80% 

 Explanatory Variables 

 Drainage area 

 Mean annual precip. 

 Percent of basin with 

slopes greater than 50 

percent. 

 



Chapter G: Regional Regression Equations 

for Streamflow Characteristics 



StreamStats Application 

http://water.usgs.gov/osw/streamstats/ 



StreamStats v4  

StreamStats Application 

 StreamStats v4 

 Publically available in “next 

couple of days” 

 Beta version 

 Slowly incorporate tools once 

available in v2.  

 Chrome or Firefox for now (web 

standards compliancy issue) 

 

http://ssdev.cr.usgs.gov/streamstats/


StreamStats v4  

 



StreamStats v4  



StreamStats v4  



StreamStats v4  



StreamStats v4  







When? 

 National StreamStats Version 4 

 Internally testing 

 Expected public release soon (days to weeks) 

 Montana StreamStats Application 

 Currently able to compute basin characteristics 

 Fully Implemented (~6 weeks) 



StreamStats Developments 
 National development of NHDPlus High Res.  

 2-3 years out 

 Will include value attributes for high resolution 

hydrography (1:24K NHD, 10-meter DEM) 

 Updated basin and streamflow characteristics 

 Regulation (better methods, more inclusive) 

 Trends (land use/climate, etc) 

 Spinoff applications 

 Time of travel 

 Real-time streamflow estimation for ungaged sites 

 USGS WY-MT WSC – Wyoming StreamStats 



StreamStats Training  

 Sign up for training notifications at  

http://wy-mt.water.usgs.gov/mtwy-notices.html 

 Association of Montana Floodplain Managers 

meeting-March 15-17, 2016 

 AWRA 

 Others?  

 



Peak-flow data 

Peak flow trends 

Low flow data 

Regulation 

Regression equations 

Gage history 

StreamStats 

Q 

Peak flow analyses 

Adj. peak flow analyses 

Low flow frequency 

Data qualifications, and limitations of a 

StreamStats determined discharge… 



….are described in USGS Reports 

 

StreamStats 

Q 

SIR20155019A 

SIR20155019B 

SIR20155019C 

SIR20155019D 

SIR20155019E 

SIR20155019F 

SIR20155019G 

 

 



Questions? 

Clark Fork River at Milltown Dam, June 1908 

http://www.floodsafety.noaa.gov/states/mt-flood.shtml 

Qpeak=48,000cfs 


